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Effects of arbuscular mycorrhizal symbiosis on growth and chlorophyll
fluorescence characteristics of Populus euphratica
seedlings under salt stress

Zainur TUERXUN,GAO Wenli, CHEN Xiaonan, Yilinuer AILI, MA Xiaodong

(Xinjiang Key Laboratory of Special Species Conseruation and Regulatory Biology/Key Laboratory of Plant Stress Biology in

Arid Land ,College of Life Science,Xinjiang Normal University Urumqi » Xinjiang 830054 ,China)

Abstract: [Objective] The effects of arbuscular mycorrhizal fungi (AMF) on chlorophyll fluorescence
characteristics and growth of Populus euphratica seedlings under salt stress were studied to provide basis
for promoting reproduction and regeneration of P. euphratica in the lower reaches of the Tarim River.

[Method] One-year-old P. euphratica seedlings were tested with four NaCl treatment levels of 0. 2 g/kg
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(control,CK),3 g/kg (S1),6 g/kg (S2),and 12 g/kg (S3). For each NaCl level, the groups with and with-
out AMF inoculation were compared. The effects of AMF inoculation on root mycorrhizal infection rate,
mycorrhizal dependence, seedling growth, chlorophyll fluorescence parameters and chlorophyll content
were analyzed. [Result] 1) With the intensification of salt stress,the root infection rate of Populus euph-
ratica seedlings decreased considerably. The mycorrhizal dependence in S2 and S3 treatments was signifi-
cantly different from the CK group,suggesting that salt stress inhibited root infection of AMF. 2) In seed-
lings not inoculated, intensification of salt stress led to decreases in relative growth rates of plant height
and basal diameter,total root length,fine root length, root surface area,and biomass. AMF inoculation im-
proved these indexes at the same level of salt stress. There were substantial differences in root surface area
of S1 treatment and root shoot ratio of S2 treatment in comparison with uninoculated samples. It indicates
that AMF promoted the growth of P. euphratica seedlings under salt stress. 3) The maximum photochem-
ical efficiency (F,/F,),PSII potential photochemical efficiency (F,/F,),and photochemical quenching co-
efficient (¢P) decreased under salt stress. AMF inoculation improved the chlorophyll fluorescence indexes
as the values of F,/F, .F,/F, and ¢P under S2 and S3 treatments were significantly higher than those in
the samples without AMF inoculation. The chlorophyll content of seedlings in the S3 treatment was signifi-
cantly higher than in the uninoculated group and increased by 18. 3% compared with the control group.
This indicates that AMF inoculation reduced the damage to the photosystem of P. euphratica seedlings
under salt stress and increased the chlorophyll content of leaves. [Conclusion) AMF inoculation improved
the resistance of Populus euphratica seedlings to salt stress and helped the seedlings pass through the
fragile growth period.

Key words: arbuscular mycorrhizal fungi; Populus euphratica ; salt stress;seedling growth;chlorophyll
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1 HBENHEGHERARERAENARKFENZIE
Table 1 Effects of salt stress on mycorrhizal infection and

mycorrhizal dependence of Populus euphratica seedlings

EIN Y SER S WA R YR/ % VAR AR AE B / %6

Salt stress Mycorrhizal Mycorrhizal

treatment infection rate dependency
CK 79.9£0.31 a 23.3%1.53 a
S1 72.5+0.15b 25.04+1.00 a
S2 67.6+0.21 ¢ 17.04+1.73 b
S3 45.1+0.12 d 3.0£2.00 ¢

RGBS 5 b5 AN RN G 575 678 Ab 3 (8] 25 57 56 25 K
(P<<0.05), F.
Note: Different lowercase letters indicate significant difference

between treatments (P<C0. 05). The same below.
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AMF+ and AMF— denote inoculated and uninoculated AMF, respectively. Different lowercase letters indicate significant
difference (P<C0.05). The same in Fig. 2

Bl AME b £8 38 T 534 41 B bk v R A2 R X 3 K 3R 1 5 1
Fig.1 Effect of AMF on relative growth rate of height and basal diameter of Populus euphratica

seedlings under different salt treatments
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Table 2 Effects of AMF on root growth and total biomass of Populus euphratica seedlings under different salt treatments
POl PR /em YR /em HRFE A/ cm? M7 B/ (g D
Treatment Total root length Fine root length Root surface area Root shoot ratio Total biomass
AMF—CK 1 811+£86.60 b 1082+23.97b 1027+098.23 a 0.76840.138 be 23.7943.65 ab
AMF—S1 7864191. 30 cd 5774+172.23 cd 3424+67.93 ¢ 0.7184+0.113 ¢ 12.85+4.01 cd
AMF—S2 565+£17.52 d 274=+17.03 de 175+53.78 cd 0.77640. 141 be 7.60+1. 24 def
AMF—S3 142421.48 e 93+7.22 e 77+12.82d 0.78140.135 be 2.3940.45f
AMF+CK 2 053+71.59 a 1372+65.81 a 1237+56.76 a 0.89340. 080 be 27.15+2.32 a
AMF+S1 1044+134.61 ¢ 7714+39.04 ¢ 6574+164.49 b 0.91440. 061 be 17.87+0. 64 be
AMF+S2 691+59.55 d 4394153.78 d 296+9.79 cd 1.25440.165 a 12.82+0. 67 cde
AMF+S3 2654+41.87 e 190£62.05 e 118+14.54 d 1.089+0. 868 ab 7.4840.21 ef

1 AMF+ 1 AMF — 43 5l % m #:Ff AMF FIA 280 AMF, 3% 3 [A] .

Note: AMF+ and AMF— denote inoculated and uninoculated AMF, respectively. The same in Table 3.
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Table 3 Effects of AMF on chlorophyll fluorescence parameters of Populus euphratica

seedlings under different salt treatments

, N N e KOGAL 22 3R PSTI W 15 el 2 50R \ w o . ne o
P R i IMHALRERE ot forhk RINPQ HALEHK R P
Initial . o . el . Nonphotochemical Photochemical
Treatment il Maximal photochemical = Potential photochemical . . .
uorescence clficiency efficiency of PSI| quenching quenching coefficient
AMF—CK  301+26.62 a 0.84840.028 a 6.196+1.590 a 1.15440. 076 be 0.62740.006 a
AMF—S1 277421.62 a 0.83620.003 a 5.14040.110 a 1.69040.520 b 0.62240.039 a
AMF—S2 281+£14.51 a 0.723£0.013 ¢ 2.623£0.170 ¢ 2.320£0.920 a 0.395+0.087 b
AMF—S3  274+23.00 a 0.79240.007 b 3.811+0.160 b 2.24240.320 a 0.37640.078 b
AMF-+CK  3354:25.85a 0.86440.013 a 6.52240.750 a 1.35340.120 b 0.64040.016 a
AMF+S1 288426.92 a 0.840240.002 a 5.2460.0570 a 1.89340. 190 ¢ 0.5764-0.028 a
AMF+S2  287425.22 a 0.841+0.006 a 5.33540.250 a 3.521+0.530 a 0.675+0.130 a
AMF+S3  298436.45 a 0.84240.029 a 5.869+1.470 a 3.050+0. 360 a 0.68740.120 a
AMF XFER 8 T Lt R S Er 60r EAMF+: OAMF— .
SN 2 o, R 2 T 8 S1.S2 A S3 A Ll LR Ed
5 2 ~ Lo c ¢ k= ¢
T AR AMF diitg el it B iy b g R & 2 A e P N Ex
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CK 4b 2 43 51 9 /> 9. 9%, 5. 1% F1 10% , 1 4% Fh @8
(&}
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I ==
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S3 AbEE R 3R AME 4847 4h ik R ks R
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IKE|— RS R AMF G238 & 4h i ok
SIS i o
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Kl 2 AMF ;a5 4h et v et s 3R & B
Fig. 2 Effect of AMF on chlorophyll content of Populus

euphratica seedlings under salt stress
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